IN RECENT years clinicians have searched
for a laboratory test that would give predictive information and help in their treatment of the patient with atherosclerosis. The literature" 2 has indicated that atherosclerosis is frequently associated with elevated blood cholesterol levels. In general, however, cholesterol determinations, cholesterol/phospholipid ratios and other laboratory tests have been of questionable value in predicting the course of the disease.
BACKGROUND AND PURPOSE OF STUDY
In 1950 Gofman and his colleagues3 stimulated a renewed interest in the relationship between atherosclerosis and blood d-lipoprotein by the use of the ultracentrifuge. 4 The U. S. Public Health Service became interested in their work and, under the National Advisory Heart Council, sponsored a joint project of 4 laboratories. The California group, the Harvard group, the Pittsburgh group, and the Cleveland Clinic group participated under the coordination of Dr. J. Franklin Yeager of the National Heart Institute. They studied the blood lipoprotein and cholesterol determinations of 15,000 normal individuals and later did a 1-to 2-year follow-up on the 4,941 males whose ages ranged from 40 to 59. In 1956 they reported on the predictability of the 65 men in the latter group who had developed coronary disease.5
Supported by the Research Grants Division of the U. S. Public Health Service under the Committee on Lipoproteins and Atherosclerosis, Research Project H-2260 (C).
t Deceased March, 1954. 14 The Committee on Lipoproteins and Atherosclerosis had 5 objectives. The fifth one was "to relate the Sf 12-20 fraction and total cholesterol not only in normals and myocardial infarction patients but also in hypertensives and diabetics especially in patients that develop myocardial infarction."
Petween 1951 and 1953 The 690 patients included both the private patients of the authors and Dr. Louis Pennock, and the diabetic patients in the out-patient department of the University of Pittsburgh School of Medicine.
It was possible to obtain a follow-up history and thorough physical examination on 430 patients. Emphasis was placed on weight, blood pressure, funduscopic examination, and the cardiovascular system. Information on the remaining patients was obtained in various ways; 39 patients were interviewed by telephone, 37 cases were followed from death certificates, 45 cases were reviewed from autopsy reports and hospital records, and cooperative physicians sent in reports on another 55 patients. By these methods usable information was obtained for 176 patients making a total of 606 or 87 per cent completeness of the follow-up. Our inability to follow-up 84 of the patients was mainly due to their failure to notify the post office of change of address, women changing their names through marriage, inability of neighbors to give information to the social workers making an inquiry, and uncooperative patients. The obituary file of the State of Pennsylvania was searched for all patients who could not be reached, and it may be assumed that the majority of patients for whom death certificates were not secured are probably alive. Eight of the patients with no follow-up information had cardiovascular disease at the time of the original examination. Of the males 13.8 per cent and of the females 11.2 per cent were not followed. The age distribution of the group not followed and of all the patients appears comparable.
Since we were interested in finding the number of new cardiovascular complications, a great effort was made to get as complete a description as possible of objective findings, laboratory tests, x-rays, electrocardiograms, and an impression as to the certainty of diagnosis. In the cases where sudden death occurred, preceded by angina peetoris, the patients were placed in the myocardial infarction group. However, without angina they were This study paralleled the one on 4,941 normal persons5 in which 65 myocardial infarctions or their equivalent occurred during a 2-year period.
As can be seen from the preceding results, the predictability by either means or quartiles for the diabetic group as a whole is limited. Only for females between ages 40 to 59 and males 60 years or over were the mean values higher in those who developed complications than in patients who did not develop complications. In the same groups the number of complications in patients with lipid values above the upper quartile and above the median is also disproportionately higher.
In interpreting these differences it has to be remembered that the standard deviations for the group are large and that there was in Pittsburgh a small technical error of 5.5 mg. per cent for the Sf 12-20 and 5.0 mg. per cent for the cholesterol measurement of aliquots of the same blood. The 3 lipid values vary considerably from one patient to another and the low correlation of each measure with the others can be seen in and the female patients age 40 to 59. If the reading of a patient in these age groups is above the median value he has a 2 to 9 times greater chance of a complication occurring in the next few years. On the basis of lipid determinations however, no one can say which individual in the group over the fiftieth percentile will be the unfortunate patient. An inspection of table 5 shows that for all ages combined, more than 33 per cent of the new events fall above the seventy-fifth percentile for all measures.
In the national study on white males ages 40 to 59, the data were analyzed somewhat differently by the California group as compared to the other 3 laboratories. Gofman used the "atherosclerotic index or A.I." and the "standard Sf measurements." In this study we had available only the cholesterol, Sf 12-20, and Sf 20-100, so that the A.I. index could not be applied to determine predictability. In general, our results and conclusions are similar to the Pittsburgh, Harvard, and Cleveland Clinic laboratories.
The National Study5 found 65 "major" coronary artery events in 4,941 supposedly normal patients, or a morbidity rate of 1.3 per cent. We reviewed our 61 cardiovascular complications and removed all cases that were not comparable to those in the national study. We also eliminated those patients who developed a myocardial infarction or angina pectoris in the period over 2 years after the blood specimen was taken. The 5 remaining patients of the 100 white male diabetic subjects between the ages of 40 to 59 represent a morbidity rate of 5 per cent, which is 4 times the rate observed nationally in normal persons. This is as would be expected, in that coronary artery disease is more prevalent in the diabetic. Root and co-workers9 compared 349 diabetic to 3,400 nondiabetic subjects and found that coronary occlusion was 4 times as common in the diabetic as the nondiabetic subject in the age group 40 to 60. The mean value for these 5 
